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MEZZANINE-TYPE ELECTRICAL CONNECTOR 



Field of the Invention 

[0001] The present invention relates to electrical connectors and, more particularly, 
to mezzanine-type electrical connectors. 

Background of the Invention 

[0002] Mezzanine-type electrical connectors are typically used to electrically couple 
a first and a second circuit substrate. A conventional mezzanine-type connector can comprise 
a plug for mounting on the first circuit substrate, and a receptacle for mounting on the second 
circuit substrate. The plug comprises a plurality of contacts that each engage a corresponding 
contact on the receptacle when the plug and the receptacle are mated, thereby establishing 
electrical contact between the first and second circuit substrates. 

[0003] The individual electrical contacts in the plug and receptacle are used to 
conduct electrical signals or, alternatively, electrical power. Contacts that are used to conduct 
electrical signals are commonly referred to as "signal contacts," and contacts that are used to 
conduct electrical signals are commonly referred to as "power contacts." 
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[0004] The amount of power that can be conducted by a mezzanine-type connector 
is usually limited by the configuration of the power contacts, e.g., by the overall number, 
size, shape, density, etc. of the power contacts. Subjecting the power contacts to an excessive 
power input can overheat and damage the power contacts and the surrounding structure of the 
connector. The problem of potential overheating can be exacerbated by the relatively high- 
densities in which the power contacts of many contemporary mezzanine-type connectors are 
packaged. 

Summary of the Invention 

[0005] A preferred embodiment of a mezzanine-type electrical connector comprises 
a first connector half for mounting on a first circuit substrate. The first connector half 
comprises a first connector body and a first electrically-conductive member mounted in a slot 
formed in the first connector body for conducting electrical power. The first electrically- 
conductive member comprises a body portion, attachment features electrically and 
mechanically coupled to the body portion for electrically and mechanically coupling the first 
electrically-conductive member to a plurality of locations on the first circuit substrate, and 
mating features electrically and mechanically coupled to the body portion. 

[0006] A preferred embodiment also comprises a second connector half for 
mounting on a second circuit substrate and mating with the first connector half. The second 
connector half comprises a second connector body and a second electrically-conductive 
member mounted in a slot formed in the second connector body for conducting electrical 
power. The second electrically-conductive member comprises a body portion, attachment 
features electrically and mechanically coupled to the body portion of the second electrically- 
conductive member for electrically and mechanically coupling the second electrically- 
conductive member to a plurality of locations on the second circuit substrate, and mating 
features electrically and mechanically coupled to the body portion of the second electrically- 
conductive member. The mating features of the second electrically-conductive member 
engage the mating features of the first electrically-conductive member when the first and 
second connector halves are mated. 

[0007] A preferred embodiment of a connector system for electrically coupling a 
first and a second circuit substrate comprises a receptacle for mounting on the first circuit 
substrate. The receptacle comprises a receptacle body, a first power contact strip mounted in 
the receptacle body for electrically contacting a first plurality of electrical contact points on 
the first circuit substrate and conducting electrical power, and a first plurality of signal 
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contacts mounted in the receptacle body for electrically contacting a second plurality of 
electrical contact points on the first circuit substrate and conducting electrical signals. 

[0008] A preferred embodiment also comprises a plug for mounting on the second 
circuit substrate and mating with the receptacle. The plug comprises a plug body, a second 
power contact strip mounted in the plug body for electrically contacting a first plurality of 
electrical contact points on the second circuit substrate and conducting electrical power, and a 
second plurality of signal contacts mounted in the plug body for electrically contacting a 
second plurality of electrical contact points on the second circuit substrate and conducting 
electrical signals. The first power contact strip contacts the second power contact strip and 
each of the first plurality of signal contacts contacts a respective one of the second plurality 
of signal contacts when the receptacle and the plug are mated. 

[0009] Another preferred embodiment of a connector system for electrically 
coupling a first and a second circuit substrate comprises a receptacle for mounting on the first 
circuit substrate and comprising a receptacle body and a first power contact strip mounted in 
a slot formed in the receptacle body for conducting electrical power. The first power contact 
strip comprises a body portion, a plurality of attachment tabs adjoining the body portion for 
being electrically and mechanically coupled to respective electrical-connection pads on the 
first circuit substrate, and plurality of mating tabs adjoining the body portion. 

[0010] A preferred embodiment also comprises a plug for mounting on the second 
circuit substrate and mating with the receptacle. The plug comprises a plug body and a 
second power contact strip mounted in a slot formed in the plug body for conducting 
electrical power. The second power contact strip comprises a body portion, a plurality of 
attachment tabs adjoining the body portion of the second power contact strip for being 
electrically and mechanically coupled to respective electrical-connection pads on the second 
circuit substrate, and a contact blade adjoining the body portion of the second power contact 
strip. The mating tabs engage the contact blade when the plug and the receptacle are mated. 

[001 1] Another preferred embodiment of a mezzanine-type electrical connector 
comprises a first connector half for mounting on a first circuit substrate. The first connector 
half comprises a first connector body and a first electrically-conductive member mounted in 
the first connector body for conducting electrical power from a plurality of locations on the 
first circuit substrate. 

[0012] A preferred embodiment also comprises a second connector half for 
mounting on a second circuit substrate and mating with the first connector half The second 
connector half comprises a second connector body and a second electrically-conductive 
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member mounted in the second connector body for conducting electrical power to a plurality 
of locations on the second circuit substrate. The second power contact strip contacts the first 
power contact strip when the first and second connector halves are mated. 

[0013] Another preferred embodiment of a mezzanine-type electrical connector 
comprises a first connector half mounted in the first circuit substrate. The first connector half 
comprises a first connector body, and a first power contact strip mounted in the first 
connector body and comprising a plurality of tabs for conducting electrical power from 
respective electrical-connection pads on the first circuit substrate by way of solder 
connections formed between each of the plurality of tabs and the respective electrical- 
connection pads. 

[0014] A preferred embodiment also comprises a second connector half mounted in 
the second circuit substrate for mating with the first connector half. The second connector 
half comprises a second connector body, and a second power contact strip mounted in the 
second connector body and comprising a plurality of tabs for conducting electrical power to 
respective electrical-connection pads on the second circuit substrate by way of solder 
connections formed between each of the plurality of tabs of the second power contact strip 
and the respective electrical-connection pads on the second circuit substrate. The second 
power contact strip contacts the first power contact strip when the first and second connector 
halves are mated. 

[0015] A preferred embodiment of an electrical device comprises a first circuit 
substrate, a second circuit substrate, and an electrical connector system. The electrical 
connector system comprises a first connector half mounted in the first circuit substrate. The 
first connector half comprises a first connector body, and a first power contact strip mounted 
in the first connector body and comprising a plurality of tabs for conducting electrical power 
from respective electrical-connection pads on the first circuit substrate by way of solder 
connections formed between each of the plurality of tabs and the respective electrical- 
connection pads. 

[0016] The electrical connector system of a preferred embodiment also comprises a 
second connector half mounted in the second circuit substrate for mating with the first 
connector half. The second connector half comprises a second connector body, and a second 
power contact strip mounted in the second connector body and comprising a plurality of tabs 
for conducting electrical power to respective electrical-connection pads on the second circuit 
substrate by way of solder connections formed between each of the plurality of tabs of the 
second power contact strip and the respective electrical-connection pads on the second circuit 
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substrate. The second power contact strip contacts the first power contact strip when the first 
and second connector halves are mated. 



Brief Description of the Drawings 

[0017] The foregoing summary, as well as the following detailed description of a 
presently-preferred embodiment, is better understood when read in conjunction with the 
appended drawings. For the purpose of illustrating the invention, the drawings show an 
embodiment that is presently preferred. The invention is not limited, however, to the specific 
instrumentalities disclosed in the drawings. In the drawings: 

[0018] Fig. 1 is a diagrammatic side view of a preferred embodiment of a 
mezzanine-type electrical connector mounted on a first and a second circuit substrate, 
with a receptacle and a plug of the electrical connector in a mated condition; 

[0019] Fig. 2 is a perspective view of the receptacle shown in Fig. 1; 

[0020] Fig. 3 is a magnified view of the area designated "A" in Fig. 2; 

[0021] Fig. 4 is a perspective view of the plug shown in Fig. 1 ; 

[0022] Fig. 5 is a magnified view of the area designated "B" in Fig. 4; 

[0023] Fig. 6 is a cross-sectional view of the area designated "C" in Fig. 1; 

[0024] Fig. 7 is a perspective view of a power contact strip of the receptacle 
shown in Figs. 1-3 and 6, and a power contact strip of the plug shown in Figs. 1 and 
4-6, in an un-mated condition; 

[0025] Fig. 8 is a side view of a signal contact of the plug shown in Figs. 1 
and 4-6, depicting the signal contact mounted in the plug; 

[0026] Fig. 9 is a side view of a signal contact of the receptacle shown in 
Figs. 1-3 and 6, depicting the signal contact mounted in the receptacle; 

[0027] Fig. 10 is a perspective view of an alternative embodiment of the 
receptacle shown in Figs. 1-3 and 6; 

[0028] Fig. 1 1 is a magnified view of the area designated "D" in Fig. 10; 

[0029] Fig. 12 is a perspective view of an alternative embodiment of the 
plug shown in Figs. 1 and 4-6; 

[0030] Fig. 13 is a magnified view of the area designated "E" in Fig. 12; 

[0031] Fig. 14 is a perspective view of another alternative embodiment of 
the receptacle shown in Figs. 1-3 and 6; 

[0032] Fig. 15 is a magnified view of the area designated "F" in Fig. 14; 
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[0033] Fig. 16 is a perspective view of another alternative embodiment of 

the plug shown in Figs. 1 and 4-6; 

[0034] Fig. 17 is a magnified view of the area designated "G" in Fig. 16; and 
[0035] Fig. 18 is a cross-sectional view of the areas designated "H" in Fig. 

15 and "I" in Fig. 16, with the receptacle and plug shown in a mated condition. 

Description of Presently-Preferred Embodiments 

[0036] Figures 1 to 9 depict a mezzanine-type electrical connector 10 for 
electrically coupling a first and a second circuit substrate, such as a printed-circuit board 
(PCB) 12 and a second PCB 14. It should be noted that use of the electrical connector 10 in 
conjunction with the PCBs 12, 14 is disclosed for exemplary purposes only. The electrical 
connector 10 can be used to electrically couple other types of circuit substrates. 

[0037] The electrical connector 10 comprises a first connector half, and a second 
connector half for mating with the first connector half. The first connector half can be, for 
example, a receptacle 16, and the second connector half can be, for example, a plug 1 8. 

[0038] The receptacle 16 preferably comprises an array of fusible elements such as 
solder balls 20a (see Figures 6 and 9). The receptacle 16 can be mounted on the first PCB 12 
by aligning each solder ball 20a with a corresponding electrical-connection point, such as an 
electrical-connection pad 19, on the first PCB 12, and re- flowing the solder balls 20a. (The 
electrical-connection pads 19 are depicted diagrammatically in Figure 1.) 

[0039] The plug 18 comprises an array of fusible elements such as solder balls 20b 
(see Figures 6 and 8). The plug 18 can be mounted on the second PCB 14 by aligning each 
solder ball 20b with a corresponding electrical-connection point, such as an electrical- 
connection pad 21, on the second PCB 14, and re-flowing the solder balls 20b. (The 
electrical-connection pads 21 are depicted diagrammatically in Figure 1.) 

[0040] It should be noted that the used of the above-described mounting 
arrangements for the receptacle 16 and the plug 18 are described for exemplary purposes 
only. Other types of mounting arrangements can be used in alternative embodiments, 
including mounting arrangements that do not incorporate fusible elements such as the solder 
balls 20a, 20b. 

[0041] The receptacle 16 comprises a receptacle body 22 formed from a suitable 
dielectric material (see Figures 2, 3, 6, and 9). The receptacle body 22 includes a major 
surface 22a having a plurality of recesses 26 formed therein (see Figure 6 and 9). Each recess 
26 accommodates a portion of a respective solder ball 20a. The receptacle 16 also comprises 
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a plurality of electrically-conductive signal contacts 24 (see Figure 9). The signal contacts 
are mounted on, and extend through, the receptacle body 22. The signal contacts 24 are 
arranged in six rows each having forty of the signal contacts 24 therein, and four rows each 
having twenty-eight of the signal contacts 24 therein (see Figure 2). 

[0042] Each signal contact 24 has a substantially flat mounting portion 24a, and a 
first and a second contact beam 24b, 24c that adjoin the mounting portion 24a (see Figure 9). 
Each signal contact 24 also comprises an attachment tab 24d that adjoins the mounting 
portion 24a. The mounting portion 24a, first and second contact beams 24b, 24c, and 
attachment tab 24d are preferably formed on a unitary basis. 

[0043] The signals contacts 24 are each mounted in the receptacle body 22, as 
shown in Figure 9. More particularly, the body portion 24a of each signal contact 24 is 
mounted in the body so that the first and second contact beams 24b, 24c extend upward from 
the receptacle body 22 (from the perspective of Figure 9), and the attachment tab 24d is 
positioned in a corresponding one of the recesses 26. The attachment tab 24d is fused to a 
respective one of the solder balls 20a. The solder ball 20a helps to retain the contact 24 in the 
receptacle body 22 before the receptacle 16 is mounted on the first PCB 12. 

[0044] The plug 18 comprises a plug body 28 formed from a suitable dielectric 
material (see Figures 1, 4, 5, 6, and 8). The plug body 28 includes a major surface 28a 
having a plurality of recesses 30 formed therein (see Figures 6 and 8). Each recess 30 
accommodates a portion of a respective solder ball 20b. The plug 18 also comprises a 
plurality of electrically-conductive signal contacts 32 (see Figure 8). The signal contacts 32 
are mounted on, and extend through the body 32. The signal contacts 32 are arranged in six 
rows each having forty of the signal contacts 32 therein, and four rows each having twenty- 
eight of the signal contacts 32 therein (see Figure 4). 

[0045] Each signal contact 32, as explained below, engages a corresponding signal 
contact 24 when the receptacle 16 and the plug 18 are mated. Each corresponding pair of 
signal contacts 24, 32 conducts electrical signals between the first and second PCBs 12, 14 
when the receptacle 16 and the plug 18 are mated. 

[0046] Each signal contact 32 has a substantially flat mounting portion 32a, and a 
substantially flat mating portion 32b that adjoins the mounting portion 32a (see Figure 8). 
Each signal contact 32 also comprises an attachment tab 32c that adjoins the mounting 
portion 32a. The central portion 32a, mating portion 32b, and attachment tab 32c are 
preferably formed on a unitary basis. 
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[0047] The signals contacts 32 are each mounted on the plug body 28. More 
particularly, the body portion 32a of each signal contact 32 is mounted in the plug body 28 so 
that the mounting portion 32b extends upward from the plug body 28 (from the perspective of 
Figure 8), and the attachment tab 32c is positioned in a corresponding one of the recesses 30. 
The attachment tab 32c is fused to a respective one of the solder balls 20b. The solder ball 
20b helps to retain the signal contact 32 in the plug body 28 before the plug 18 is mounted on 
the second PCB 14. 

[0048] The receptacle body 22 of the receptacle 16 has mating features 22b formed 
thereon, and the plug body 28 of the plug 18 has mating features 28b formed thereon (see 
Figure 2-6). The mating features 22b, 28b are complementary. In other words, each mating 
feature 22b on the receptacle body 22 engages a corresponding mating feature 28b on the 
plug body 28 to maintain the receptacle 16 and the plug 18 in proper alignment during mating 
thereof. 

[0049] Each signal contact 24 engages a respective signal contact 32 when the 
receptacle 16 and the plug 18 are mated, as noted above. More particularly, the receptacle 16 
and plug 1 8 are configured so that each signal contact 24 substantially aligns with a 
corresponding signal contact 32 during mating of the receptacle 16 and plug 18. Relative 
movement of the signal contact 24 toward the signal contact 32 during mating of the 
receptacle 16 and the plug 18 causes the first and second contact beams 24b, 24c to engage 
opposing sides the mating portion 32b. 

[0050] Further relative movement of the signal contact 24 toward the signal contact 
32 causes the mating portion 32b to become disposed between the first and second contact 
beams 24b, 24c. Insertion of the mating portion 32b between the first and second contact 
beams 24b, 24c causes the first and second contact beams 24b, 24c to resiliently deflect in 
opposite directions substantially perpendicular to the direction of insertion. 

[0051] The resilience of first and second contact beams 24b, 24c biases the first and 
second contact beams 24b, 24c against the mating portion 32b, and causes the first and 
second contact beams 24b, 24c to wipe the mating portion 32b as the receptacle 16 and the 
plug 1 8 are mated. The bias and the wiping effect of the first and second contact beams 24b, 
24c can enhance the electrical connection between the signal contacts 24, 32. 

[0052] The receptacle 16 further comprises a first electrically-conductive member, 
and the plug 18 further comprises a second electrically-conductive member. The first and 
second electrically-conductive members conduct electrical power between the first and 
second PCBs 12, 14 when the receptacle 16 and the plug 18 are mated. The first conducting 



FCI-2679/C3319 



9 



PATENT 



member can be, for example, a power contact strip 34, and the second conducting member 
can be, for example, a power contact strip 36 (see Figures 2-7). 

[0053] The power contact strip 34 preferably comprises a substantially flat and 
elongated body portion 38 (see Figure 7). The power contact strip 34 also comprises mating 
features and attachment features. The mating features can be, for example, a plurality of 
mating tabs 38, and the attachment features can be, for example, a plurality of attachment 
tabs 40. Although the power strip 34 is shown as comprising four of the mating tabs 38 and 
five of the attachment tabs 40, these numbers can be varied in alternative embodiments to 
increase the power-handling capacity of the power strip 34. 

[0054] The body portion 38, mating tabs 39, and attachment tabs 40 are preferably 
formed unitarily. The mating tabs 39 extend upward from the body portion 38, and the 
attachment tabs 40 extend downward from the body portion 38 (from the perspective of 
Figure 7). The mating tabs 38 and attachment tabs 40 are preferably staggered. In other 
words, the mating tabs 39 and attachment tabs 40 are offset so that the mating tabs 39 do not 
align with the attachment tabs 40 in the vertical direction, as depicted in Figure 7. The 
significance of this feature is discussed below. 

[0055] Each mating tab 39 preferably comprises a first and a second beam portion 
39a, 39b that adjoin the body portion 38, and a tab portion 39c that adjoins the first and a 
second beam portions 39a, 39b. The first and second beam portions 39a, 39b and the tab 
portion 39c are preferably curved as depicted in Figure 7. The orientations of adjacent 
mating tabs 39 are substantially reversed. In other words, the curvature of the first and 
second beam portions 39a, 39b and the tab portion 39c of adjacent mating tabs 39 are 
substantially reversed. 

[0056] The power contact strip 34 is mounted on the receptacle body 22 of the 
receptacle 16. More particularly, the body portion 38 is mounted in a slot 43 formed in the 
receptacle body 22 (see Figures 3 and 6) so that the mating tabs 38 extend upwardly from the 
receptacle body 22 (from the perspective of Figures 2 and 3). Each attachment tab 40 
extends into a respective one of the recesses 26 by way of a through hole (not shown) formed 
in the receptacle body 22. A respective one of the solder balls 20a is fused to each of the 
attachment tabs 40. The solder balls 20a help to retain the power contact strip 34 in the slot 
43 before the receptacle 16 is mounted on the first PCB 12. 

[0057] Each solder ball 20a is aligned with a corresponding electrical-connection 
pad 19 on the first PCB 12, and is re-flowed to establish a solder connection 55 between the 
corresponding attachment tab 40 and the electrical-connection pad 19. (The solder 
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connections 55 are depicted diagrammatically in Figure 1.) The solder connections 55 
establish electrical contact between the power contact strip 34 and the first PCB 12, and help 
to retain the receptacle 16 on the first PCB 12. 

[0058] Projections 53 can be formed on the surfaces of the receptacle body 22 that 
define the slot 43 (see Figure 6). Four of the projections 53 (two on each side of the slot 43) 
are associated with each of the recesses 26, and are offset from the associated recess 26 as 
shown in Figure 6. The projections 53 are thus positioned on either side of the respective 
areas on the body portion 38 that adjoin the attachment tabs 40. This feature is believed to 
reduce mechanical stresses in the solder connections 55, as explained in detail below. 

[0059] The power contact strip 36 preferably comprises a body portion 44 (see 
Figure 7). The power strip 36 also comprises mating features and attachment features. The 
mating features can be, for example, a contact blade 45, and the attachment features can be, 
for example, a plurality of attachment tabs 46. The body portion 44 and contact blade 45 
each have a substantially flat and elongated configuration as shown in Figure 7. The body 
portion 44, contact blade 45, and attachment tabs 46 are preferably formed unitarily. The 
contact blade 45 extends downward from the body portion 44, and the attachment tabs 46 
extend upward from the body portion 44 (from the perspective of Figure 7). 

[0060] The power contact strip 36 is mounted on the plug body 28 of the plug 18. 
More particularly, the body portion 44 is mounted in a slot 49 formed in the plug body 28 
(see Figures 5 and 6) so that the contact blade 45 extends upwardly from the plug body 28 
(from the perspective of Figures 4 and 5). Each attachment tab 46 extends into a respective 
one of the recesses 26 by way of a through hole (not shown) formed in the receptacle body 
22. A respective one of the solder balls 20b is fused to each of the attachment tabs 46. The 
solder balls 20b help to retain the power contact strip 36 in the slot 49 before the plug 18 is 
mounted on the PCB 14. 

[0061] Each solder ball 20b is aligned with a corresponding electrical-connection 
pad 21 on the second PCB 16, and is re-flowed to establish a solder connection 57 between 
the corresponding attachment tab 46 and the electrical-connection pad 21 . (The solder 
connections 57 are depicted diagrammatically in Figure 1). The solder connections 57 
establish electrical contact between the power contact strip 36 and the second PCB 14, and 
help to retain the plug 18 on the second PCB 14. 

[0062] Projections 51 can be formed on the surfaces of the plug body 28 that define 
the slot 49 (see Figure 6). Four of the projections 51 (two on each side of the slot 49) are 
associated with each of the recesses 30, and are offset from the associated recess 30 as shown 
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in Figure 6. The projections 51 are thus positioned on either side of the respective areas on 
the body portion 44 that adjoin the attachment tabs 48. This feature is believed to reduce 
mechanical stresses in the solder connections 57, as explained in detail below. 

[0063] The power contact strip 34, and in particular the mating tabs 39, act as a 
receptacle that receives the contact blade 45 of the power contact strip 36. More specifically, 
the receptacle 16 and plug 18 are configured so that the mating tabs 39 of the power contact 
strip 34 substantially align with the contact blade 45 of the power contact strip 36 as the 
receptacle 16 and the plug 18 are mated. Relative movement of the mating tabs 39 toward 
the contact blade 45 causes the contact blade 45 to contact the tab portions 39c of the mating 
tabs 39. 

[0064] The contact between the contact blade 45 and the tab portions 39c, in 
conjunction with the relative movement of the mating tabs 39 toward the contact blade 45, 
cause the mating tabs 39 to resiliency deflect. The orientations of adjacent mating tabs 39 
are substantially reversed, as noted above. This feature causes adjacent mating tabs 39 to 
contact opposing sides of the contact blade 45. Moreover, the adjacent mating tabs 39 deflect 
in substantially opposite directions, each substantially perpendicular to the direction of 
relative movement between the receptacle 16 and the plug 18. 

[0065] The resilience of the first and second beam portions 39a, 39b biases the tab 
portions 39c against the contact blade 45, and causes the tab portions 39c to wipe the contact 
blade 45 as the receptacle 16 and the plug 18 are mated. The bias and the wiping effect of the 
mating tabs 39 can enhance the electrical connection between the power contact strips 34, 36. 

[0066] The mating tabs 38 and the attachment tabs 40 on the power contact strip 34 
are preferably staggered, as discussed above. This feature is believed to substantially reduce 
mechanical stresses in the attachment tabs 40 (and in the solder connections 55 attached 
thereto). More particularly, the resilient deflection of the mating tabs 39 caused by the 
engagement of the mating tabs 39 and the contact blade 45 is believed to induces stresses in 
the body portion 38 directly below the mating tabs 39 (from the perspective of Figure 7). In 
other words, the areas on the body portion 38 located directly below the mating tabs 39 are 
high-stress areas. Staggering the mating tabs 39 and the attachment tabs 40 locates the 
attachment tabs 40 away from these high-stress areas. 

[0067] Alleviating mechanical stresses in the attachment tabs 40 can reduce the 
mechanical stresses in the solder connections 55, and can thus increase the reliability and the 
useful life of the solder connections 55. 
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[0068] The projections 53 formed on the receptacle body 22 are also believed to 
reduce stresses in the solder connections 55, as noted above. The projections 53 restrain the 
body portion 38 when the mating tabs 39 engage the contact blade 45 and deflect. The 
projections 53, as explained previously, are positioned on either side of the respective areas 
on the body portion 38 that adjoin the attachment tabs 40. The restraint exerted by the 
projections 53 can therefore reduce or eliminate twisting of the body portion 38 proximate the 
attachment tabs 40 in response to the resilient deflection of the mating tabs 39. In other 
words, the projections 53 permit the mating tabs 39 to resiliently deflect without inducing a 
substantial moment (and the accompanying mechanical stresses) on the neighboring 
attachment tabs 40, or on the solder connections 55 attached thereto. 

[0069] The projections 5 1 formed on the plug body 28 are believed to reduce or 
eliminate mechanical stresses in the solder connections 57, in a manner substantially similar 
to that described above with respect to the projections 53. More particularly, the projections 
51 restrain the body portion 44 of the power contact strip 36 from twisting substantially in 
response to the engagement of the contact blade 45 and the mating tables 39, and can thereby 
alleviate the mechanical stresses that would otherwise occur in the solder connections 57 as a 
result of such twisting. 

[0070] The plug body 28 of the plug 18 can have a first and a second barrier 50a, 
50b formed thereon (see Figures 4 and 5). The first and second barriers 50a, 50b are 
positioned substantially between the power contact strip 36 and the adjacent signal contacts 
32. The first and second barriers 50a, 50b are preferably formed unitarily with the remainder 
of the plug body 28. 

[0071] The receptacle body 22 of the receptacle 16 can have a first and a second 
recess 52a, 52b formed therein (see Figures 2 and 3). The first and second recesses 52a, 52b 
are positioned substantially between the power contact strip 34 and the adjacent signal 
contacts 24. 

[0072] The shape of the first recess 52a is substantially similar to that of the first 
barrier 50a, and the shape of the second recess 52b is substantially similar to that of the 
second barrier 50b. The first and second recesses 52a, 52b receive the respective first and 
second barriers 50a, 50b when the receptacle 16 and the plug 18 are mated. 

[0073] The barriers 50a, 50b are believed to electrically isolate (or further isolate) 
the signal contacts 24, 32 from the power contact strips 34, 36. Hence, the barriers 50a, 50b 
can potentially reduce signal degradation in the signal contacts 24, 32 due to the 
comparatively high voltage in the power contact strips 34, 36. (This feature is particularly 
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advantageous, and may be mandatory, in applications in which the voltage level in the power 
contact strips 34, 36 is relatively high, e.g., 50 volts or greater.) 

[0074] It should be noted that the receptacle body 22 of the receptacle 16 can be 
equipped with the barriers 50a, 50b, and the recesses 52a, 52b can be formed in the plug body 
28 of the plug 18 in alternative embodiments. 

[0075] Power is transferred through the connector system 1 0 by way of the power 
contact strips 34, 36, as discussed above. This feature can provide substantial advantages in 
relation to conventional mezzanine-type electrical connector systems. For example, the use 
of the power contact strips 34, 36 is believed to substantially increase the voltage and current- 
carrying capacities of the connector system 10 in relation to conventional mezzanine-type 
connector systems in which power is transferred through individual contacts. 

[0076] Moreover, transferring power through one or more power contact strips 
spaced apart from the signal contacts, as in the connector system 10, can substantially reduce 
the potential for signal degradation caused by the relatively high voltages in the power- 
conducting paths. (The signal contacts 24, 32 of the connector system 10, as discussed 
above, can be further isolated from the power contact strips 34, 36 through the use of the 
barriers 50a, 50b.) 

[0077] It is to be understood that even though numerous characteristics and 
advantages of the present invention have been set forth in the foregoing description, the 
disclosure is illustrative only and changes may be made in detail within the principles of the 
invention to the full extent indicated by the broad general meaning of the terms in which the 
appended claims are expressed. For example, specific details of the receptacle 16 and the 
plug 18, such as the number, arrangement, and configuration of the signal contacts 24, 32, 
have been presented for exemplary purposes only. The principles of the invention can be 
applied to virtually any type of mezzanine-type electrical connector. 

[0078] An alternative embodiment of the connector system 10 is depicted in Figures 
10 to 13. The alternative embodiment comprises a receptacle 116 that includes three power 
contact strips 134, and a plug 118 that includes three of power contact strips 136. 

[0079] A body 128 of the plug 118 can have three barriers 150 formed thereon 
between each of the power contact strips 134, and between the power contact strips 134 and a 
plurality of signal contacts 132 mounted on the body 128. A body 122 of the receptacle 1 16 
can have four recesses 152 formed therein for receiving the barriers 150 when the receptacle 
116 and the plug 1 1 8 are mated. 
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[0080] Another alternative embodiment of the connector system 10 is depicted in 
Figures 14 to 18. The alternative embodiment comprises a receptacle 216 that includes a 
power contact strip 234, and a plug 218 that includes a power contact strip 236. 

[0081] The plug 218 comprises a receptacle body 228, and a barrier 260 positioned 
between the power contact strip 236 and a plurality of signal contacts 232 of the plug 218. 
The receptacle 216 comprises a receptacle body 222, and a barrier 262 positioned between 
the power contact strip 234 and a plurality of signal contacts 224 of the receptacle 216. The 
barriers 260, 262 are each formed from a suitable dielectric material, and are believed to 
electrically isolate (or further isolate) the signal contacts 224, 232 from the power contact 
strips 234, 236. 

[0082] The power contact strips 234 each comprise a body portion 238 having a 
plurality of slots 264 formed therein. The slots 264 are believed to enhance the dissipation of 
heat from the body portion 238, and thus facilitate cooling of the power contact strip 234. 
The power contact strips 236 each comprise a body portion 244 having a plurality of slots 
266 formed therein. The slots 266 are believed to enhance the dissipation of heat from the 
body portion 244, and thus facilitate cooling of the power contact strip 236. 

[0083] Moreover, the principles of the invention can be applied to a mezzanine-type 
plug and receptacle (not shown) that conduct only power using one of more pairs of power 
contact strips such as the power contact strips 34, 36, i.e., to a mezzanine-type plug and 
receptacle that do not include any signal contacts. 



